










Endodontic space disinfection has always been in research focus. Gro-
up or turkish authors determined that low temperature atmospheric pla-
sma was a promising root canal disinfectant. It was equal or even better 
than sodium hypochlorite in disinfecting root canals infected with E. Fae-
calis., one of the main factors in endodontic treatment failure (1). Fungal 
endodontic infection also represents one of the pssible reasons for endo-
dontic treatment failure. Light Activated toluidine disinfection was shown 
to be less efective on C. albicans than sodium hypochlorite (2,5% and 
5,25%), chlorhexidine (2%), and octenidine hydrochloride. It was sug-
gested that light activated disinfection protocols should be optimized (2). 
Vanadium chloroperoxidaze is researched as a possible intracanal dresing . 
It was biocompatible with strong antibacterial activity including high ac-
tivity against E. Faecalis biofilm. Optimization of the solution properties 
on high pH is underway in order to use it together with calcium hydroxi-
de (3,4). Brazilian authors concluded there was no difference in bacterial 
load reduction between single and two visit endodontic treatment (with 
calcium hydroxyde intracanal dressing, none of the specimens was sterile 
at the end). However, endotoxin quantity was significantly higher in sin-
gle visit treatment group (5). Endodontic sealer research showed timing of 
root canal post cementation didn’t affect adhesion and retention, but the 
type of sealer did (6).
RESTORATIVE DENTISTRy
Etch and rinse adhesive was found to have more durable and stabile 
dentin bonding if metaphophosphoric acid is used for etching. Micro ten-
sile bonding strength after 6 months shown no difference to the baseline, 
while orthophosphoric acid etched specimens showed substantial micro le-
akage and bonding strength loss as well as hybrid interface detoriation (1). 
Longevity and strength of adhesion could be increased by using dimethyl 
sulphoxide (DMSO).. Namely, only in high concentrations it damages co-
llagen, while in lower it inhibits dentine enzymes which could interfere wi-
th hybridization (2). Amphotericine B modified silica nano filler composi-
tes were shown to be non toxic with substantial and persistent anti fungal 
action (3). It was found that bulk composite materials have acceptable po-
lymerization efficacy at 4 mm thick layers with significant decrease of po-
lymerization stress, which makes them suitable for direct posterior resto-
rations (4) . However, their degree of conversion may vary significantly in 
comparison with conventional composite (5). Using a dual cure composi-
te materials in simple bulk technique in Black’s 2nd class cavities yields re-
sults comparable to that of conventional light curing composites in laye-
ENDODONCIJA
Dezinfekcija endodontskog područja uvijek je u središtu endodont-
skih istraživanja. Skupina turskih stručnjaka zaključila je da niskotempe-
raturna plazma pri atmosferskom tlaku obećava kao dezinfekcijsko sred-
stvo za korijenske kanale. Naime, pokazala se jednako učinkovita ili čak 
bolja od natrijeva hipoklorita kod liječenja korijenskih kanala inficiranih 
bakterijom E. faecalis, jednim od glavnih uzročnika neuspješne endodont-
ske terapije (1). Gljivice u endodontu također su velik problem jer mo-
gu biti uzrokom neuspješne endodontske terapije. Djelovanje na gljivicu 
Candida albicans svjetlom aktivirane dezinfekcije – toluidinom pokazalo 
se uspješno, ali je ipak slabije nego kod natrijeva hipoklorita (2,5 % i 5,25 
%), klorheksidina (2 %) i oktenidin-hidroklorida. Pritom se, kod svjetlom 
aktivirane dezinfekcije, preporučuje optimizacija protokola (2). Za intra-
kanalni uložak proučava se i primjena vanadijeve kloroperoksidaze, enzi-
ma koji se u preliminarnim testovima pokazao biokompatibilnim, a ima 
i snažnu protubakterijsku aktivnost, uključujući i jako djelovanje na bi-
ofilm bakterije E. faecalis. Pritom je težište i na optimizaciji sastava oto-
pine kako bi bila što prilagođenija visokom pH, ako bi se primijenila u 
kombinaciji s kalcijevim hidroksidom (3, 4). Brazilski autori uspoređiva-
li su uspješnost jedno- i dvoposjetnih endodontskih zahvata te su doka-
zali kako nema razlike u smanjenju bakterijskog opterećenja endodonta 
(ni jedan uzorak nije bio sterilan nakon tretmana), a količina endotoksi-
na bila je znatno smanjena kod dvoposjetnog zahvata uz kalcij-hidroksid-
ni uložak (5). Istraživanje endodontskih cemenata pokazalo je da vrijeme 
između endodontskog tretmana i postavljanja intrakanalnog kolčića nema 
utjecaja, a vrsta cementa itekako je djelovala na adheziju i retenciju intra-
kanalnih kolčića (6).
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RESTAURATIVNA STOMATOLOGIJA
Otkriveno je da je veza jetkajuće ispirućih adheziva na dentin stabil-
nija ako se pri jetkanju koristimo metafosfornom kiselinom umjesto orto-
fosfornom. Naime, nakon šest mjeseci nije bilo razlike u mikrotenzilnoj 
snazi vezivanja kod jetkanja metafosfornom kiselinom, a kod jetkanja or-
tofosfornom bilo je velikih statističkih razlika. Istaknimo da su uzorci tre-
tirani ortofosfornom kiselinom imali značajno nanopropuštanje i degrada-
ciju hibridnog sloja (1). Dugotrajnost i snaga adhezijske veze mogla bi se 
poboljšati i dimetilnim sulfoksidom jer  on tek u visokim koncentracijama 
djeluje nepovoljno na kolagen, a u niskima inhibira enzime u dentinu koji 
mogu remetiti hibridizaciju (2). Kompoziti s amfotericinom B vezanim na 
nanočestice netoksični su i imaju jako i dugotrajno protugljivično djelo-
vanje (3). Bulk-kompozitni materijali  imaju prihvatljivu polimerizacijsku 
učinkovitost pri sloju debljine četiri milimetra te iznimno smanjuju poli-
merizacijski stres, što ih čini prihvatljivima za posteriorne restauracije (4). 
No stupanj konverzije može varirati u odnosu na konvencionalne kompo-
zitne materijale (5). Kod preparacija II. razreda prema Blacku, uporabom 
dvostruko stvrdnjavajućih kompozita jednostavnom bulk-tehnikom mo-
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ring technique (6). Japanese authors have shown that it is possible to place 
an adhesive restoration 10 minutes after MTA placement, meaning it is 
possible to finish the restorative treatment in a single visit (7). Asthma in-
halation medications containing salbutamole sulphate were shown to in-
fluence color and surface roughness of glass ionomere and composite ma-
terials (8). Also, overnight home bleaching can decrease surface hardness 
or certain composite materials (9). It was noticed that lactic acid can, be-
sides demineralization effect, increase dentine material fatigue, which can 
in turn lead to restorative treatment failure due to breakage of dentine in 
rather short period. It was demonstrated that resistance limit was decrea-
sed for 30% with tendency of micro crack occurrence under repeated load 
(10). Restorative treatment bonding strength was positively influenced by 
applying 10% solution of sodium bicarbonate when performed immedia-
tely after bleaching. Treatment duration was 5 minutes (11).
PERIODONTOLOGy
New 3D bone defect analysis method by combining confocal scanner 
and micro-computerized tomography was shown to be appropriate in a 
longitudinal assessment of tissue components after application of the bone 
augmentation materials in vivo. By using this method it is possible to qu-
antify bone regeneration (1). Chorionic membrane was tested in guided 
tissue regeneration and the results have demonstrated significant increase 
of newly formed bone when compared to a control group (2). Periodontal 
ligament marker periostin was shown as an exceptional modulator of pe-
riodontal ligament cell activity by positively affecting cellular proliferati-
on, migration and inflammatory regulation. It has a significant role in the 
chronic inflammation affected cellular matrix dynamic (3). It was also de-
monstrated that recombinant human platelet derived growth factor indu-
ces the formation of well perfused new bone after the alveolar ridge preser-
vation procedures (4, 5).
Hydrogel polymers could simplify regenerative procedures providing 
easier application of augmentation material. Hidroxypropyl-methilcelulo-
se polymer combined with biphasic calcium phosphate represents a pro-
mising combination for augmentation of bone defects in periodontology 
and implantology (6).
Endodontic procedure of teeth with severe periodontitis has shown 
improvement in healing of the bone lesion as well as stopping the progre-
ssion of the periodontal disease. A significant decrease in radiolucency was 
recorded as well as improvement of other clinical parameters (7). Improve-
ments in gene transfection technology have led to a successful plasmid ge-
ne transfection of rat gingival cells using bubble liposomes and ultrasound 
at a specific setting. This is another step in toward a healing gene transfec-
tion or smart medicine application (8).
gu se postići rezultati koji se mogu usporediti s onima dobivenima primje-
nom svjetlosnopolimerizirajućih kompozita uz tehniku slojevanja (6). Ja-
panski stručnjaci dokazali su da se kompozitni materijal može postaviti 10 
minuta nakon postavljanja MTA, odnosno u jednom posjetu moguće je 
postaviti i MTA i kompozitni ispun (7). Kad je riječ o utjecaju pojedinih 
intraoralnih čimbenika na svojstva  kompozitnih i staklenih ionomernih 
materijala, pokazalo se da lijekovi protiv astme (salbutamol sulfat) djelu-
ju na hrapavost površine i boju materijala (8). Osim toga korištenje sred-
stava za izbjeljivanje kod kuće može smanjiti tvrdoću površine pojedinih 
kompozitnih materijala (9). Istraživanje utjecaja mliječne kiseline pokaza-
lo je, osim demineralizacije, i ubrzani zamor materijala kod dentina, što 
može uzrokovati razmjerno brzo neuspjeh restorativnog zahvata zbog pu-
canja dentina. Smanjuje se i granica izdržljivosti čak za 30 posto, uz pove-
ćanu incidenciju stvaranja napuklina kod ponovljenog stresa (10). Vodena 
otopina natrijeva bikarbonata (10-postotna) djelotvorna je u osiguravanju 
povećane snage veze adhezijske reakcije pri petominutnim tretmanima na-
kon izbjeljivanja (11).
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PARODONTOLOGIJA
Nova trodiomenzionalna metoda analize koštanih defekata kombina-
cijom konfokalnog skenera i mikrokompjutorizirane tomografije priklad-
na je za longitudinalno praćenje pojedinih tkivnih komponenti nakon pri-
mjene augmentacijskih materijala in vivo. Primjenom te metode može se 
kvantificirati regeneracija kosti (1). U vođenoj tkivnoj regeneraciji ispiti-
valo se može li se rabiti korionska membrana te se pritom pokazalo da se 
znatno povećala količina novostvorene kosti u odnosu na kontrolnu skupi-
nu (2). Naime, marker parodontnog ligamenta periostin izraziti je modu-
lator u aktivnosti stanica parodontnog ligamenta. Djelujući pozitivno na 
proliferaciju i migraciju te modulirajući upalni odgovor, ima važnu zadaću 
u dinamici staničnog matriksa zahvaćenog kroničnom upalom (3).
Također se pokazalo da rekombinantni humani trombocitni faktor ra-
sta snažno djeluje na stvaranje nove, dobro vaskularizirane kosti pri opera-
tivnim zahvatima očuvanja grebena(4,5).
Hidrogelni polimeri mogu olakšati regenerativne zahvate jer omogu-
ćuju lakše postavljanje oseoinduktivnog materijala. Tako hidroksipropil-
ni metilcelulozni polimer, u kombinaciji s bifazičnim kalcijevim fosfatom, 
obećava u augmentaciji koštanih defekata u parodontologiji i implanto-
logiji (6).
Uloga ciljanog endodontskog zahvata kod uznapredovalih parodonti-
tisa pokazala se povoljnom za regeneraciju koštanog defekta i zaustavljanje 
parodontne bolesti. Osim toga zabilježeno je iznimno povećanje gustoće 
kostiju i poboljšanje ostalih kliničkih parametara (7). Kad je riječ o gen-
skoj terapiji parodontnih tkiva, u gingivu štakora uspješno je unesena plaz-
midska DNA. Pritom su korišteni mjehurasti liposomi u kombinaciji s ul-
trazvukom, pa su se aktivirali plazmidni geni u stanicama gingive. To je još 
jedan pomak u nastojanju da se, u sklopu  tretmana parodontitisa, u stani-










ORAL SURGERy AND ORAL MEDICINE
It was demonstrated that implant surface morphology can influence 
macrophage differentiation into one of two phenotypes: inflammatory or 
healing. Wound healing is faster if macrophages are differentiated into re-
paratory phenotype, which is attributed to a sand blasted and acid etched 
implant surface (1). Problem in periimplantitis research was lack of ani-
mal model. By using a knock - out immunodeficient mice a first successful 
experimental mice periimplantitis model was created. It will help in un-
derstanding the disease etiopathogenesis as well as treatment options effici-
encies (2). When comparing efficacy of zygomatic implants with augmen-
tation techniques when treating an atrophic maxilla it was concluded that 
none of the studies fulfills the criteria of the case-control study, so it is an 
imperative to perform well designed studies in the future (3). In the study 
of geriatric thin implants as a retention and stabilization of mandibular 
over denture French authors concluded that it represents a treatment opti-
on for majority of patients (4). Terahertz method of oral carcinoma scree-
ning at temperatures of -20 and 20 degrees Celsius has shown potential to 
reliably identify cancer cells, including detecting hidden tumors. Scanning 
energy frequency was 0,2 - 1,2 THz and this cytological method could 
find its place in oral carcinoma diagnostic (5). Photodynamic therapy has 
been used in endodontics, periodontology, treating precancerous, cancero-
us and non - cancerous lesions. However, further studies are indicated in 
order to optimize all the factors of the therapy. One of these factors is ami-
nolevulinic acid, a photo sensitizer that has shown a potential to be used 
in photodynamic therapy of the leukoplakia (8). Xerostomia research has 
demonstrated that BMP6 protein expression is increased in cases of endo-
crine dysfunction as a part of primary Sjogren syndrome. This dysfunction 
was shown to be independent of antibodies and immunological activation 
(9). As a possible saliva substitute a lecithin based emulsions are being re-
searched and physical properties of emulsions were determined (10). HIV 
positive persons with oral candidiasis and skin and nail disorders had lowe-
red selenium serum concentrations (11).
ORALNA KIRURGIJA I ORALNA MEDICINA
Dokazano je da površinska svojstva implantata mogu utjecati na dife-
rencijaciju makrofaga u upalni ili cjelidbeni fenotip. Cijeljenje je bolje ako 
pri diferencijaciji u reparatorni fenotip, što se događa ako je površina im-
plantata pjeskarena i jetkana kiselinom (1).
Problem u proučavanju periimplantitisa bio je, između ostaloga, i ne-
dostatak životinjskog modela. S pomoću knock-out imunodeficijentnih 
miševa uspjelo se stvoriti eksperimentalni model periimplantitisa, što otva-
ra nove mogućnosti u proučavanju etiopatogeneze bolesti, ali i prosudbe 
o učinkovitosti postupaka liječenja (2). Kad je riječ o prednosti zigoma-
tičnih implantata u odnosu na augmentacijske tehnike rješavanja proble-
matike atrofične maksile, zaključeno je da ni jedno dosadašnje istraživanje 
ne zadovoljava kriterije randomizirane – kontrolne studije te će se usko-
ro istraživači morati posvetiti radu na dobro pripremljenoj studiji (3). U 
studiji o uporabi tankih gerijatrijskih implantata kao retencije i stabiliza-
cije potpune donje proteze, francuski autori zaključili su da takvo terapij-
sko rješenje odgovara  većini bezubih pacijenata (4). Terahercna metoda 
detekcije oralnog karcinoma na temperaturama od -20 i 20 stupnjeva po-
uzdana je u identificiranju karcinomatoznih stanica. Tom  metodom bilo 
je moguće otkriti i tumore skrivene u zdravom tkivu. Frekvencijski raspon 
detekcije iznosio je 0,2 do 1,2 THz, a citološka analiza, korištenjem tera-
hercnog skeniranja, mogla bi se početi primjenjivati u  dijagnostici oralnog 
karcinoma (5). Fotodinamska terapija ima svoje mjesto u endodonciji, pa-
rodontologiji, ali i u tretiranju pretkanceroznih, kanceroznih i ostalih le-
zija oralne sluznice, no potrebna su daljnja istraživanja kako bi se odredili 
čimbenici uspjeha terapije (6, 7). Jedan od njih, aminolevulinična kiselina 
kao fotosenzibilizator, pokazala se prihvatljivom u fotodinamskoj terapi-
ji leukoplakije (8). U istraživanju kserostomije pokazalo se da je ekspresija 
proteina BMP 6 bila značajno izražena kod egzokrine disfunkcije u sklo-
pu primarnoga Sjögrenova sindroma i da je ta disfunkcija neovisna o pro-
tutijelima i imunoj aktivaciji (9). Kao mogući supstituti sline proučavaju 
se emulzije temeljene na lecitinu, a obavljena su i istraživanja njihovih fizi-
kalnih svojstava (10). Kod HIV-pozitivnih bolesnika s oralnom kandidija-
zom te poremećajima kože i noktiju uočena je smanjena koncentracija se-
lena, mikroelementa u plazmi (11).
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Petogodišnja klinička evaluacija mostova baziranih na itrijoksidu, sta-
biliziranom tetragonalnom cirkonoksidnom polikristalu, pokazala je da je 
kriterije zadovoljavalo 95 posto radova (1).  Pri cementiranju keramičkih 
krunica kompozitnim cementima, polimerizacijski stres na njih gotovo da 
ne utječe ako je debljina sloja 50 mikrona. No kod debljih slojeva cemen-
ta, stres je značajan (2).  Kod preparacija nosača pokazalo se da studenti za-
vršne godine Jordanskog sveučilišta tek u 32,7 posto slučajeva prepariraju 
zub s konvergencijom manjom od 12 stupnjeva, što upućuje na to da im 
je potrebna intenzivnija edukacija (3).
U pregledu literature o učinkovitosti dezinfekcije proteza u slučaju 
infekcije bakterijom C. albicans ističe se da se najčešće primjenjuju ura-
njanje u 0,5-postotni natrijev hipoklorit, tretman nistatinom i mikroval-
na radijacija. Također je zaključeno da o toj temi ima malo dobrih studija 
(4). U evaluaciji in vitro citotoksičnosti termoplastičnog poliamida i po-
limetilmetakrilata kao baza proteza, ističe se  da se toksičnost materijala 
povećava dugoročnim starenjem (5). Kod individualno prilagođenih in-
trakanalnih nadogradnji dokazano je da je izravna metoda oblikovanja i 
cementiranja u jednom koraku postigla veću snagu veze i manje mikro-
propuštanje (6). S obzirom na to da gingiva ima značajan utjecaj na boju 
cervikalnih dijelova potpunih krunica, predlažu se umjetne desni pri izra-
di nadomjestaka (7). Isto tako pokazalo se da različiti kompozitni cementi 
mogu znatno utjecati na njihovu konačnu boju (8).
PROSTHODONTICS
Five-year clinical evaluation of zirconium-based bridges has shown a 
95% of restorations to be in adequate state (1). When cementing full ce-
ramic crowns using composite cements, polymerization stress because of 
shrinkage has little effect on the crowns if it is in a thin layer (50 micro-
meters). However, with thicker layers a substantial crown strain may de-
velop (2). Research of Jordanian final year student stump preparation re-
vealed only 32,7 % of preparations satisfied with less then 12 degrees of 
convergence. These findings stress importance of practice of stump prepa-
ration procedure (3).
Literature review of papers on disinfection of dentures during C. Al-
bicans infection revealed that 0,5 % sodium hypochlorite immersion di-
sinfection was commonly used method, together with nystatine treatment 
and microwave radiation. It was concluded that this area lacks well desi-
gned studies (4). In vitro evaluation of thermoplastic polyamide and po-
lymethilmethacrylate toxicity as denture bases revealed increased toxicity 
during long term ageing (5). Direct method of forming and cementation 
individually adjustable root canal posts has shown better bond strength 
and less micro leakage when compared to the indirect method (6). Consi-
dering the substantial influence of the gingiva on the final color of the all 
ceramic crowns it was suggested always to use artificial gingiva during mo-
deling and production (7). It was also demonstrated that different compo-
site cements can affect the final color of the all ceramic crown (8).<
Jurica Matijević
University of Zagreb 
School of Dental Medicine
Literatura:
Burke FJ, Crisp RJ, Cowan AJ, Lamb J, Thompson 1. 
O, Tulloch N. Five-year clinical evaluation of zir-
conia-based bridges in patients in UK general den-
tal practices. J Dent. 2013 Aug 15. doi:pii: S0300-
5712(13)00209-1. 10.1016/j.jdent.2013.08.007. 
[Epub ahead of print] PubMed PMID: 23954574.
May LG, Kelly JR. Influence of resin cement po-2. 
lymerization shrinkage on stresses in porcelain 
crowns. Dent Mater. 2013 Aug 21. doi:pii: S0109-
5641(13)00182-6. 10.1016/j.dental.2013.07.018. 
[Epub ahead of print] PubMed PMID: 23973087.
Aleisa K, Al-Dwairi ZN, Alwazzan K, Al-Moith-3. 
er M, Al-Shammari M, Lynch E. Convergence an-
gles of clinical tooth preparations achieved by den-
tal students at king saud university, saudi arabia. 
J Dent Educ. 2013 Sep;77(9):1154-8. PubMed 
PMID: 24002853.
Skupien JA, Valentini F, Boscato N, Pereira-Cenci T. 4. 
Prevention and treatment of Candida colonization 
on denture liners: A systematic review. J Prosthet 
Dent. 2013 Aug 30. doi:pii: S0022-3913(13)00158-
3. 10.1016/j.prosdent.2013.07.003. [Epub ahead 
of print] PubMed PMID: 23998622.
Uzun IH, Tatar A, Hacimuftuoglu A, Saruhan F, 5. 
Bayindir F. In vitro evaluation of long-term cy-
totoxic response of injection-molded polyamide 
and polymethylemetacrylate denture base ma-
terials on primary fibroblast cell culture. Ac-
ta Odontol Scand. 2013 Sep;71(5):1267-72. doi: 
10.3109/00016357.2012.757648. Epub 2013 Jul 
3. PubMed PMID: 23998515.
Makarewicz D, Le Bell-Rönnlöf AM, Lassi-6. 
la LV, Vallittu PK. Effect of cementation tech-
nique of individually formed fiber-reinforced 
composite post on bond strength and microle-
akage. Open Dent J. 2013 Jul 26;7:68-75. doi: 
10.2174/1874210601307010068. PubMed 
PMID: 23986792; PubMed Central PMCID: 
PMC3750973.
Wang J, Lin J, Seliger A, Gil M, da Silva JD, Ish-7. 
hikawa-Nagai S. Color Effects of Gingiva on 
Cervical Regions of All-Ceramic Crowns. J Es-
thet Restor Dent. 2013 Aug;25(4):254-262. doi: 
10.1111/j.1708-8240.2012.00538.x. Epub 2012 
Sep 14. PubMed PMID: 23910182.
Chang J, Da Silva JD, Sakai M, Kristiansen J, 8. 
Ishikawa-Nagai S. The optical effect of com-
posite luting cement on all ceramic crowns. J 
Dent. 2009 Dec;37(12):937-43. doi: 10.1016/j.
jdent.2009.07.009. Epub 2009 Aug 4. PubMed 
PMID: 19660518.
koplakia. Oral Oncol. 2013 Sep;49(9):970-6. doi: 
10.1016/j.oraloncology.2013.05.011. Epub 2013 
Jul 8. PubMed PMID: 23845699.
Yin H, Cabrera-Perez J, Lai Z, Michael D, Weller 9. 
M, Swaim W, Liu X, Catalán MA, Rocha EM, Is-
mail N, Afione S, Rana N, Di Pasquale G, Alevi-
zos I, Ambudkar I, Illei GG, Chiorini JA. BMP6 
is associated with exocrine gland dysfunction in 
Sjögren’s syndrome patients and mice. Arthritis 
Rheum. 2013 Aug 27. doi: 10.1002/art.38123. 
[Epub ahead of print] PubMed PMID: 23982860.
Hanning SM, Yu T, Jones DS, Andrews GP, Kies-10. 
er JA, Medlicott NJ. Lecithin-based emulsions for 
potential use as saliva substitutes in patients with 
xerostomia - viscoelastic properties. Int J Pharm. 
2013 Aug 18. doi:pii: S0378-5173(13)00731-X. 
10.1016/j.ijpharm.2013.08.009. [Epub ahead of 
print] PubMed PMID: 23965434.
Akinboro AO, Mejiuni DA, Onayemi O, Ayodele 11. 
OE, Atiba AS, Bamimore GM. Serum selenium 
and skin diseases among Nigerians with human 
immunodeficiency virus/acquired immune defi-
ciency syndrome. HIV AIDS (Auckl). 2013 Aug 
20;5:215-21. doi: 10.2147/HIV.S46364. PubMed 
PMID: 23990734; PubMed Central PMCID: 
PMC3753065.
